Coordination of carbon fixation and nitrogen metabolism in Salicornia europaea under salinity: Comparative proteomic analysis on chloroplast proteins.
Halophyte, like Salicornia europaea, could make full use of marginal saline land for carbon fixation. How the photosynthesis of S. europaea is regulated under high salinity implicates a significant aspect to exploit this pioneer plant in future. Measurement of photosynthesis parameters demonstrated the reduction of photosynthesis for the 0 and 800 mM NaCl treated plants are more likely due to non-stomatal limitation, which might be caused by changes in the enzymes associated with photosynthesis. Different salinity induced ultrastructure changes other than photosynthetic apparatus damage, suggesting the photosynthesis of S. europaea might be affected via biochemical regulation. Comparative proteomics analysis of chloroplast proteins by 2-D gel electrophoresis reproducibly detected 90 differentially expressed proteins, among which 66 proteins were identified by nanoLC MS/MS. Further study of thylakoid membrane proteins by Blue-Native PAGE proved the increase in abundance of light reaction proteins under salinity. Analysis of gene expression patterns of 12 selected proteins provides evidence for the correlations between transcription and proteomics data. Based on our results, a putative model of photosynthesis regulatory network figured out proper coordination of carbon fixation and nitrogen metabolism in chloroplast of S. europaea under salinity, which provided subcellular level insight into salt tolerance mechanism in S. europaea.